Oxidation of 2,6-dimethylaniline by recombinant human cytochrome P450s and human liver microsomes.
2,6-Dimethylaniline (2,6-DMA) is classified as a rodent nasal cavity carcinogen and a possible human carcinogen. The major metabolite of 2,6-DMA in rats and dogs is 4-amino-3,5-dimethylphenol (DMAP) but oxidization of the amino group to produce metabolites such as N-(2,6-dimethylphenyl)hydroxylamine (DMHA) is also indicated by the occurrence of hemoglobin adducts of 2,6-DMA in human and rats. Previous studies have shown a large interindividual variability in human 2,6-DMA hemoglobin adduct levels. In the present study, 2,6-DMA oxidation in vitro by human liver microsomes and recombinant human P450 enzymes was investigated to assess whether the hemoglobin adduct variability could be attributed to metabolic differences. At micromolar concentrations, the only product detectable (UV) was DMAP, while at 10 nM, DMHA was a substantial product. 2E1 and 2A6 were identified as the major P450s in human liver microsomes responsible for the production of DMAP by using P450-specific chemical inhibitors and mouse monoclonal antibodies that selectively inhibit human P450 2E1 and 2A6. 2A6 was identified as the major P450 responsible for the N-hydroxylation. Native P450 2E1 and human liver microsomes catalyzed the rearrangement of DMHA to DMAP independent of NADPH. Consistent with a mechanism involving oxygen rebound to the heme iron center, labeled oxygen was not incorporated into DMAP from either 18O2 gas or H2 18O in this rearrangement. Results presented here suggest much of the observed interindividual variability of 2,6-DMA hemoglobin adduct levels could be due to differences in the relative amounts of hepatic 2E1 and 2A6.